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PSIDD (II): A Prototype Post-scan Interactive Data Display 
System For Detailed Analysis of Ultrasonic Scans 
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PSIDD (II) is a significant upgrade to the original version PSIDD(I) because it facilitates 


identification based on ultrasonic signatures (waveform shapes, and property versus frequency behavior). 
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(a) computer user terminal, video display, and 
cursor control unit, (b) close-up of cursor control 
unit. 
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located in. The user then runs PSIDD(II) by typing “RUN PSIDD” at the DCL (Digital Command 
Language) prompt on the user terminal and is queried regarding data set prefix name (fig. 3a). In this 
example, a scanned silicon nitride ceramic sample having scan information stored in files with file name 
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multi -point mode now. 
;inue (y/n) ? 


file DUC2 : [ROTH . DATA] SN2_CC_10 . SPCINFO 



The CCU (fig. 2b) has 2 switches labeled “FUN A” and “FUN B.” By moving the cursor control joystick, 
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Figure 4. PSIDD(II) Menus (used in conjunction with cursor control unit for selecting options in 
PSIDD(II)) (concluded). 
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Figure 5. Single Point Mode Image Display: Initial Display for Ultrasonic image (Phase Velocity, 60 MHz) of 
silicon nitride disk, (a) With overlaid grid representing measurement locations, (b) Without grid, (c) With a 
different color scheme, (d) With another different color scheme. 




With FUN A = 0 and FUN B = 0 on the CCU, and the cursor moved off the image of the part and placed 
on the outlying black areas beyond the grid, the overlaid grid can be toggled off (fig. 5b) and on (fig. 5a). 



ii. Complete Waveform Display 







box shows the lowest phase angle (referenced from 0 = 0°) in terms of number of 360° revolutions (RV) 
plus the number of degrees less than 360°. (Please note that the number of revolutions can be a function 



of the signal processing routine’s attempt to provide a continuous cun/e for phase angle vs. frequency.) A 
dotted line in the magnitude spectra box points to the ratio of the B1 (F) and B2(F) magnitudes at the 
selected image frequency of 60 MHz. As before, highest magnitude in volt-sec is shown at the upper left 
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region of ultrasonic data due to relatively high signal-to-noise ratio (SNR). The information box will note if 



the - 6 dB bounds are displayed. With FUN A = 1 and FUN B = 1 , the phase velocity versus frequency 
box can now be enlarged (enlarged graph display) for a closer examination if necessary (fig. 7i). 



$ C 

CD j? 

1 2 
Ctf 0 

<0 ID 
JZ _ 


§ S 


S 0 

Mo 
C 5= 

.s>8 


c c 
0 o 

« c5 

i t= ZJ 
CD C 
O 0 
O ts 

c 

.2 c 
o 

_g o 
cti 0 



TD 

CD -q 


■o 

O 

O 


CD 


1 3 

i cr 

i o ^ 

_ c 

l8« 

Cu i— 

O t CD 

<D ~ r- 


CD 

-O 


1° 


- E 3 

2° S 

™ 0 t: 

LLI >. CO 
CD > CD 

- £ 
o -a ^ 

- <2 a 
> £ CD 

CD 2 % 

^ 0 as 
CL 73 = 

CQ > 5 

Sfl 

1=1 • 
8 o § .2 

o Co 

i3co« 
c -0 =3 

O ^ o 

5" CD od o 


c When the ultrasonic transducer is located at the interface 
between the edges of an irregularly-shaped sample such as a 
circular puck and the sample holder during an ultrasonic 
contact scan, scattering effects may take place making the 
waveforms highly distorted. 
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The comparison mode enlarged graph display menu is shown in fig. 4g. The comparison 
mode enlarged graph display is similar to the single-point enlarged graph display; it allows more detailed 
examination and comparisons of time-domain waveforms and frequency-dependent properties. Menu 




options, and use of the cursor to get property values at specific time and frequency locations, are similar 
to those described previously for the comparison mode waveform display. Additionally, the curves can be 
displayed with spline or linear interpolation (FUN A = 1 and FUN B = 1). The - 6 dB option when toggled 
on shows regions outside of the - 6 dB frequency bounds as shaded. With FUN A = 1 and FUN B = 0, the 
user can erase or add curves exactly as described previously for the comparison mode waveform display. 
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where f is frequency, !FS 1 (f)i and IFS 2 (f)l are the Fourier magnitude spectra of the time domain pulses 
FS^t) and FS 2 (t) without and with the sample present on the buffer rod, respectively. 



where c a is the error in the attenuation coefficient measurement, X is sample thickness, a x is the error in 
the thickness measurement, R is reflection coefficient, and SNR is signal-to-noise ratio. 


Phase velocity is calculated according to 
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